Calycosin promotes lifespan in Caenorhabditis elegans through insulin signaling pathway via daf-16, age-1 and daf-2.
The naturally occurring calycosin is a known antioxidant that prevents redox imbalance in organisms. However, calycosin's effect on lifespan and its physiological molecular mechanisms are not yet well understood. In this study, we demonstrated that calycosin could prolong the lifespan of Caenorhabditis elegans, and that such extension was associated with its antioxidant capability as well as its ability to enhance stress resistance and reduce ROS (reactive oxygen species) accumulation. To explore mechanisms of this longevity effect, we assessed the impact of calycosin on lifespans of insulin-signaling impaired worms: daf-2, age-1, and daf-16 mutants. We found that calycosin did not alter the lifespan of all three mutants, thereby suggesting that calycosin requires insulin signaling to promote lifespan extension. On the other hand, we observed that calycosin could enhance the nuclear translocation of the core transcription factor DAF-16/FoXO instead of the conserved stress-responsive transcription factor SKN-1/Nrf-2. This observation is consistent with the understanding that the nuclear localized DAF-16 up-regulates its downstream targets sod-3, ctl-1, and hsp-16.2. Lastly, it is also noteworthy that the longevity effect of calycosin is likely not associated with the calorie restriction mechanism. Collectively, our results strongly suggest that calycosin could function as an antioxidant to extend the lifespan of C. elegans by enhancing nucleus translocation of DAF-16 through the insulin-signaling pathway.